. It was reported that subjects overestimated their ability to perform tasks and did not significantly change their ratings after the task experience [14] . So we considered that a more effective method would be one in which subjects attempt self-prediction while in addition the therapist proposes and reinforces appropriate strategies at the same time. Furthermore, it was reported that interventions using errorless learning rather than trialand-error are more effective [15] . We considered it better for subjects to review occupational experiences in which errors had been prevented by reinforcing strategies rather than to review errors they made. So we would propose an original awareness intervention in which subjects anticipate mistakes and a therapist assists them to reinforce appropriate strategies prior to undertaking tasks; after completing their tasks subjects review their performance.
The purpose of this study was to investigate the effectiveness of an original awareness intervention using a single-case experimental design with each subject's individual meaningful occupation.
Methods

Subjects
The subjects were outpatients at a medical institution who satisfied the following criteria: (a) diagnosed by a physician as brain injury, with the onset of symptoms at least one year previously; (b) identified in medical records and assessment as having impaired selfawareness; (c) physically able to perform the occupations; (d) possessed sufficient linguistic ability to allow responses to questions and instructions; and (e) provided their consent to participate in this study.
Procedure
General data collection. We collected data on age, sex, medical history, and neuropsychological assessments. We gathered data on each subject's daily routines and former lifestyle via interviews with family members, and data on regarding their habitual occupations and the occupations they were interested in.
Pre-intervention assessments. Neuropsychological assessment. We used two types of assessment: The Japanese Version of the Wechsler Adult Intelligence Scale-Third Edition (WAIS-III: [16] ) and Rivermead Behavioural Memory Test (RBMT: [17] ). The WAIS-III assesses a wide range of general cognitive abilities. It's Verbal IQ and Performance IQ scores are measures of information processing ability via language and visual input, respectively. These two scores are used to calculate the Full-Scale IQ. The mean IQ score is set at 100.
The RBMT assesses the memory functions required to complete activities of daily living. Its Profile score (maximum 24 points) is calculated from the raw scores of three stages for each item, and the Screening score (maximum 12 points) is calculated from awarding 0 or 1 point in accordance with the standards of each item. The test has cut-off points for different age groups.
Assessment of self-awareness. Self-awareness was assessed using three types of assessments: an Awareness Questionnaire (AQ: [18] ), a Japanese version of the Everyday Memory Checklist (Memory Checklist: [19] ), and a Japanese version of the Self-Regulation Skills Interview (SRSI: [20] ).
The AQ is composed of 17 items related to movement, sensory perception, cognition, behaviour, and emotions. Subjects and others (such as the caregiver and therapist) estimate subject's abilities on 5-point scale ( from 'poor', 1 point, to 'very good', 5 points) as compared to the premorbid condition. The larger the difference between the two scores, the greater the selfawareness impairment.
The Memory Checklist assesses the frequency of episodes in daily life in which the subject has problems related to memory using 13 items. Subjects and others (such as the caregiver and therapist) estimate subject's abilities on 4-point scale ( from 'Not at all', 0 points, to 'Always', 3 points). The larger the difference between the two scores, the greater the self-awareness impairment. In this study, the AQ and Memory Checklist were scored by the subjects and by occupational therapists who knew the subjects well, yet with no other involvement in the research. The attending therapists had at least 15 years' experience in practise the rehabilitation of people with acquired brain injury.
The SRSI is the Japanese-language version of the original SRSI [20] . The following six items were investigated through interview questions: 1. problems that arise in the subject's daily life (emergent awareness), 2. the environment in which the problems arise (anticipatory awareness), 3. the motivation to learn strategies (motivation to change), 4. the generation of strategies (strategy awareness), 5. the use of strategies (strategy use), and 6. the effectiveness of strategies (strategy effectiveness). Responses were assigned scores of 0 to 10 points by a therapist who knew the subjects well, apart from the score for item 3, which was assigned only by the subject him or herself. Higher scores on item 3 indicated greater motivation to change. Lower scores on all other items indicate greater self-awareness. After calculating the scores for each item, we calculated the following three component items: component I (Awareness of difficulty), which comprised the mean scores for items 1 and 2, component II (Motivation to change), which comprised the score for item 3, and component III (Awareness of strategy), which comprised the mean scores for items 4 to 6.
Choice of individual occupations used in this intervention. Based on the results of interviews, the principal author (the 'researcher') discussed with each subject the occupations associated with their interest and habit in order to acquire self-awareness and become motivated through comparing the occupations to their premorbid abilities.
Implementing the intervention following the single-case experimental method (Fig. 1) . Of the various single-case experimental methods, we used the 'alternating treatments design' to avoid continuing one intervention for a long period. We established two times of baseline to assess the subject's baseline occupation abilities without presuming any strategies. Based on these results, the researcher estimated strategies appropriate to the task of accomplishing the occupation. After the baseline, we started two types of intervention: the Ordinary Intervention and the Awareness Intervention. One baseline and intervention period was performed each week, lasting between 40 and 60 minutes.
Analysis of the results. Subject characteristics. We showed the subjects' general data and neuropsychological assessment and self-awareness assessment in a Table. The intervention results. (ii) Provide assistance if difficulties arise.
3. After the occupation:
Awareness Intervention (10 times) 1. Before starting the occupation: (i) Explain the procedure for the occupation. (ii) Subject anticipates difficulties and strategies by him/herself.
(iii) If the subject had difficulty with describing the strategy, the researcher proposed them.
Perform the occupation:
(i) If the strategy is not used, indicate it should be.
(ii) Provide assistance if difficulties arise.
After the occupation:
(i) Self-assessment of mistakes and strategies.
(ii) Administer SRSI.
I to III scores for each of the ten interventions between the Ordinary and Awareness Interventions using the Wilcoxon t-test. All tests were two-tailed with the standard of significance set at p < 0.05. The statistical analyses were performed with IBM SPSS Statistics v 21.0J software.
Qualitative analysis: Comparison of the SRSI responses from the Ordinary and Awareness Interventions.
We subjected to qualitative analysis of the SRSI responses.
We compiled the statements made as part of component I (Awareness of difficulty) and component III (Awareness of strategy) in verbatim form, divided into the smallest units with meanings, and classified into category units with similar meanings. Then we compared two interventions to discover how many times each category was verbalized. We didn't analysed Component II (Motivation to change) because this item was not part of the interviews; instead, the subjects used a self-rating scale to conduct self-analysis.
To improve the validity of the analytical results, we calculated The SRSI component scores and created categories by two experienced therapists, the researcher and a therapist who was not involved in this research and had practised the rehabilitation of people with acquired brain injury for more than 10 years. In cases in which we were unable to agree on the details of a category, we discussed the issues and continued the analysis until no major differences in opinion remained.
Ethical considerations. Before commencing this study, the researcher provided the subjects with written descriptions of the purpose of the study and obtained written consent from each subject. The written descriptions included the following three points. 1. The researchers would consider both the psychological and physical aspects of the subjects during their participation in the study. 2. When results were published, no data that could identify the personal information would be used. 3. The subjects could withdraw from the study at any time, and their withdrawal from the study would not result in any disadvantage to them. This study was conducted with the approval of the Ethics Committee of the Graduate School of Health Sciences of Hiroshima University (No. 0901).
Results
Subject characteristics (Table 1)
Four subjects (four men, age range: 43-64 years) met the inclusion criteria. The period since onset ranged between 3.4 years and 14.0 years.
The RBMT results indicated that Subject A and Subject D had severe memory impairment. The WAIS-III results indicated that Subject D's Verbal IQ and Performance IQ scores were pretty below average. Subject B's Full-Scale IQ scores were average, but the Perfor- mance IQ score was lower than the Verbal IQ score. The AQ results indicated that three of the subjects (excluding Subject B) tended to have high estimates of their own abilities, and that all four subjects had high estimates of their memory function on the daily memory checklists.
The SRSI results indicated that, according to component I (Awareness of difficulty) and component III (Awareness of strategy), all four subjects scored between 8.0 and 10.0, indicating a marked impairment. In the results for component II (Motivation to change), Subject B scored 10, indicating a high degree of motivation to learn coping strategies, whereas the other subjects scored between 0.0 and 3.0, indicating a low degree of motivation.
Occupations used for each subject Subject A indicated the need to be able to organise his schedule. As he was unable to utilise compensatory procedures effectively, we determined the occupation using a paper of instructions as a compensatory procedure. We focused on his strong interest in cooking, and as his intervention time was short, established cooking preparation as his occupation. The following three tasks were to be performed each time: creating a recipe, removing the utensils required for cooking from the shelf, and creating a list of ingredients to give to the researcher. The procedure for the occupation was indicated in the paper of instructions, and the subject completed the occupation in accordance with the instruct paper. The following three strategies were determined: 1. Putting a tick in the appropriate box after completing each task. 2. Reading the tasks listed in the instruct paper aloud before beginning the task. 3. Setting an alarm to make sure he did not forget to give the ingredient list to the researcher.
Subject B was told by his employer that he was unable to perform occupations accurately and that he needed to be taught repeatedly how to do them. He therefore practiced performing occupations accurately using notes. Prior to his injury, he worked with electric power lines; as he was good at occupations that involved measuring. So the occupation involved measuring the floor dimensions of a space approximately 4 m 2 in area and accurately recording the figures. The following three tasks were his strategies: 1. Reading the figures on the measure aloud. 2. Taking notes each time he measured a location. 3. Once finished, checking to make sure his figures were correct.
Subject C habitually used a schedule notebook, but as he did not record enough information, he often forgot appointments. He therefore practised accurately recording detailed information. Prior to his illness, his work involved posting advertisements on the Internet. His occupation therefore consisted of conducting approximately 15-minute Internet searches and recording these searches in detail. The following two tasks were his strategies: 1. Taking notes contents each time the search page changed. 2. Taking detailed notes of the details he found.
Subject D presented marked memory impairment and he was unable to utilise compensatory procedures effectively. Thus, his occupation consisted of performing multiple tasks using a paper of instructions. Prior to his injury, he often went out driving. His occupation was to write down the roads he would drive on to reach destinations he visited in the past using maps, calculating the required highway tolls and creating a drive plan. The following four tasks were his strategies: 1. Putting a tick in the appropriate box once a task was completed. 2. Reading the tasks listed in the instruct paper aloud before beginning, 3. Setting an alarm to make sure he did not forget to give the researcher his completed drive plan.
Results of the interventions
The total of intervention was that Subjects A for 8 months and 21 days, Subjects B for 6 months and 21 days, Subjects C for 6 months and 6 days, and Subjects D for 7 months and 11 days.
Differences between SRSI scores following the two interventions (Table 2) .
Component I (Awareness of difficulty). Subjects A, B, and C showed significant differences between their SRSI scores following the two types of interventions ( p = 0.01 and p < 0.01, respectively), showing increased awareness of problems of daily living after the Awareness Intervention.
Component II (Motivation to change). Subjects A and C showed significant differences between their scores for the two types of intervention ( p = 0.02 and p < 0.01, respectively), and they both showed an increased motivation to use strategies after the Awareness Intervention. As Subject B's self-assessment score was always 10 points, there could be no significant differences.
Component III (Awareness of strategy). Subjects A and C showed significant differences between their scores for the two types of interventions ( p = 0.03 and p < 0.01, respectively), and both showed increased awareness of strategies after the Awareness Intervention.
Differences in SRSI responses between the two interventions (Table 3).
Component I (Awareness of difficulty). Subject A's statements were classified into four categories, including 'Nothing in particular' and 'I will forget if it is not written down'. The category 'Nothing in particular' indicate that he never has considered the problems in his daily life. He made such statements only during Ordinary Interventions and not during Awareness Interventions. The categories 'Forget it if it is not written down' and 'Forget if not told' indicated that he mentioned impaired memory. These tended to occur more frequently during the Awareness Interventions than during the Ordinary Interventions.
Among Subject B's statements some were categorised as 'Nothing in particular' and were seen only during Ordinary Interventions. The categories 'Unable to focus on details' and 'Unable to do multiple tasks simultaneously' indicated he noticed decreased attention and cognitive ability. Such statements tended to be more frequent during Awareness Interventions.
Subject C always made statements categorised as 'Nothing in particular' during Ordinary Interventions. On the other hand, many of his statements during Awareness Interventions were categorised as 'Memory is declining'.
None of Subject D's statements were categorised as 'Nothing in particular'. Although he made statements categorised as 'Tell the same thing repeatedly' and 'Forgets what was said', which referred to impaired memory, he made few statements and there was no clear difference in two interventions.
Component III (Awareness of strategy). Subject A's statements were classified into three categories, including 'Nothing in particular' and 'Take notes'. The category 'Nothing in particular' indicates that he could not make any reference at all for problem strategies and 'Take notes' indicates that he could state specific examples of strategies. During Ordinary Interventions, statements classified as 'Nothing in particular' were made three times and those classified as 'Take notes' were made six times; but during Awareness Interventions, only one statement classified as 'Nothing in particular' was made, whereas those classified as 'Take notes' reached nine times.
Among Subject B's statements, the category 'Nothing in particular' was made only during Ordinary Interventions. The categories 'Check occupations after performing them', 'Take notes' indicated that he could refer to specific strategies and these were made more often during Awareness Interventions. On the other hand, statements that were inappropriate as strategies and were categorised as 'Studies disability in books' and 'Forced to do what he or she was told' were made during both types of intervention. Subject C's statements were classified as 'Nothing in particular' eight times during Ordinary Interventions and as 'Take notes' twice. During Awareness Interventions, statements classified as 'Nothing in particular' decreased to four and those classified as 'Take notes' increased to six. Subject D's statements characteristic of him was 'Contents unrelated to strategies', which indicated that responses unrelated to strategies were observed during both types of intervention.
Discussion
SRSI score results (Table 2)
Our investigation of SRSI scores indicated that Subjects A, B, and C had significantly lower scores (It means good awareness) for component I (Awareness of difficulty) and subjects A and C had significantly lower scores for component III (Awareness of strategy) during the Awareness Interventions than during Ordinary Interventions. People with acquired brain injury can have a diminished ability to self-monitor in order to modify their behaviour as a result of mistakes [5, 9] , so it would be necessary to include appropriate assistance provided by the therapist.
Conversely, although Subject B became more deeply aware of problems in daily life as a result of Awareness Intervention, he did not become sufficiently able to devise appropriate strategies for those problems. Higher scores on component II indicated greater motivation to change. *P < .05. **P < .01.
Subject B had suffered traumatic brain injury and, as shown by his Performance IQ of WAIS-III results, he had diminished information processing and reasoning abilities for specific situations. It has been noted that it is more difficult to gain awareness of a strategy than to gain awareness of problems [9] . The intervention period in this study may be insufficient. Subject D did not show any change in his awareness of problems or strategies even when Awareness Intervention was used. Subject D had a markedly low Verbal and Performance IQ in his WAIS-III results. Cognitive functions are divided into a seven-step pyramid and self-awareness requires the highest level of all cognitive functions [22] . It is possible that the task of using Awareness Intervention to assess his own performance and talk about himself were too difficult for Subject D.
SRSI responses (Table 3)
The results of our qualitative comparison of SRSI responses indicated that for component I (Awareness of difficulty) and component III (Awareness of strategy), three of the four subjects (A, B, and C) were often unable to verbalise problems and strategies during the Ordinary Intervention, but they made numerous statements of disabilities and appropriate strategies during the Awareness Intervention. As statements classified as 'Nothing in particular' indicated that there was no awareness at all, the results of this study suggest that the intervention method utilised may be effective even for people who, like the subjects in this study, have extremely reduced self-awareness.
Although Subject B's SRSI score for component III (awareness of strategy) showed no significant difference between the two types of intervention (Table 2) , he made a larger number of appropriate statements regarding strategy during Awareness Intervention. We considered that this was because during both types of intervention he made inappropriate statements, such as 'Forced to do what he was told', which affected his SRSI score. It has been reported that subjects with brain injuries, especially traumatic brain injuries, have a diminished ability to judge situations [1, 2, 9] and sometimes make statements designed to obscure mistakes to protect themselves [9] . Subject B may have shown a tendency Notes. O I = ordinary intervention; A I =awareness intervention. The SRSI statements for the two interventions were classified into categories. The number of times each category appeared were compared between two interventions. As the numbers of times a category appeared during one intervention were not the same, in some cases the total number of categories exceeds 10.
to obscure mistakes. Subject D showed no marked change in his statements because of the type of intervention. His statements showed he often changed the topic from his response to the question. This behaviour suggests that the task of reviewing his task and conducting self-analysis was too difficult for him.
Qualitative analysis of SRSI responses brought discovery of awareness that was not reflected in subjects' scores. Based on this, we obtained suggestions as to how to utilize occupational therapy. For example, for Subject B, further research is necessary whether continuing intervention will decrease the number of statements designed to obscure mistakes and increase the number of statements related to failures and appropriate strategies. In addition, for Subject D, we discovered that it is necessary to find interventional methods other than having the subject review himself and talk.
When assessing awareness, it would be more effective to use a method that directly assesses the subjects' statements rather than using only a questionnaire based on the scale. (Table 3) The tasks to be undertaken by each subject in this study were determined based on the subjects' previous habits. Brain injury patients often shift the blame for their failures and mistakes made during occupational therapy [9] . Furthermore, even if patients recognize their failures during occupational therapy, they have difficulty in transferring this recognition to their daily lives [9] . The results of the present study indicate that the subjects recognized their failure of tasks and the strategies employed to accomplish these tasks in the same manner as in their daily lives. In terms of the subjects' recognition of their disabilities, Subject A mentioned "I forget things if I do not write them down," Subject B mentioned "I cannot do multiple tasks simultaneously," and Subject C mentioned "My memory is declining," which signified their recognition of their failures of tasks in their daily lives (Table 3) . As for recognition of strategies, subjects A, B and D said they "take notes" and Subject B said, "I check occupations after performing them," as strategies employed during tasks which were recognized in the same manner as in their daily lives (Table 3) . These findings suggest that the subjects may have found it easier to recognize their own problems by comparing their present performance with their past performance through undertaking familiar tasks instead of shifting the blame for their failures. This is consistent with the findings of previous studies [4, 9] . However, in this study, the tasks to be undertaken were determined through interviews between the subjects and researchers. Moving forward, tasks will need to be determined using additional standardized methods of evaluation, including the Canadian Occupational Performance Measure.
Usefulness of the tasks undertaken by the subjects
Limitations and future studies
As this study had only a small number of subjects and the intervention period was short , a future study with a larger numbers of subjects and longer periods of intervention is required . Of the four subjects in the study, one did not show a sufficient effect resulting from intervention. Thus, it is necessary to investigate the level of cognitive function required for a subject to participate in awareness intervention. Furthermore, the occupational tasks used in the intervention should be determined using standardised evaluations added to interviews.
Conclusion
The results of this study indicate the effectiveness of occupational therapy focused on awareness, the subject anticipate his or her mistakes and strategies with the therapist' assistant prior to performing a task and review performance after the task is completed. It would be effective that the therapist assists them to reinforce appropriate strategies prior to undertaking tasks. Furthermore, when assessing awareness, it would be more effective to use a method that directly assesses subjects' statements and qualitative analysis rather than using only a questionnaire based on the scale.
